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DETAILED ACTION 
Response to Arguments 

1 . Applicant's arguments, see remarks, filed 1 1/22/06, with respect to the rejections 
of claims 1-3, 6-1 1 under 35 U.S.C. 103(a) over Yamahara, have been fully considered 
and are persuasive. Furthermore, upon further consideration, new ground(s) of 
rejection is made in light of the new art introduced, US 5,016,988. Therefore, finality of 
the Office action, dated 06/22/06, has been withdrawn. 

New Rejections 
Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claims 1-2, 6-7, 10-11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamahara (US 6,839,1 10), as further evidenced by limura (US 
5,016,988). 

Regarding claim 1 , Yamahara teaches a retardation film (phase difference film, 
also known as a phase difference plate, column 9, lines 35-36) comprising a transparent 
support (column 8, lines 20-26) positioned in a plane (See Fig. 1, wherein 2 and 3 are 
the phase difference films or plates, column 8, lines 20-25). Yamahara teaches at least 
one optically anisotropic layer which exhibits biaxiality (column 8, line 58), having a first 
direction a with a smallest refractive index na (na<nb<nc, column 8, lines 55-60), and a 
second direction with a largest refractive index nc (na<nb<nc, column 8, lines 55-60), 
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wherein the first direction a is orthogonal to the z-axis, which is a direction normal to the 
xy-plane of the transparent support (direction of principal refractive index na coincides 
with the direction of the y-coordinate axis, the x, y and z-coordinate axes that are 
orthogonal to each other, column 8, lines 40-45, Fig. 3, shown below). 




Yamahara teaches that nb is rotated at an angle 9 from the z-axis (inclines 0 by 
in the direction of arrow A with respect to the z-coordinate axis, column 8, lines 44-46, 
20°, column 1 1 , lines 39-45) in the xz-plane (in a direction that is perpendicular to the 
surface, column 8, lines 46-48), and nc, which is the second direction with the largest 
refractive index, is rotated the same angle 9 from the x-axis, in the xz-plane (inclined by 
about 20° in the direction of arrow B with respect to the x-coordinate axis, column 8, 
lines 44-46). Thus nc is at an angle of (90° - 9) from the z-axis, jn the xz-plane, wherein 
the z-axis is the direction normal to the plane of the transparent support. Yamahara 
fails to teach in this first embodiment, that 9 is substantially 0° so that the second 
direction nc substantially coincides with the x-axis in the xz-plane, wherein the angle 
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between the second direction nc and the direction normal to the xy-plane, the z-axis, is 
substantially 90°, within the range of 80° to 100°. 

However, Yamahara teaches in a second embodiment, that all three principal 
refractive indices na, nb and nc are orthogonal to each other, wherein the angle 0 is 
substantially 0°, so that the second direction nc substantially coincides with the x-axis in 
the xz-plane, wherein the angle between the second direction nc and the direction 
normal to the xy-plane, the z-axis, is substantially 90°, within the claimed range of 80° to 
100°, for the purpose of providing the desired refractive index ellipsoid which does not 
incline with respect to the transparent substrate (phase different plate, column 17, lines 
1 5-1 8), and hence the desired phase retardation. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have used a 8 which is substantially 0°, in lieu of 20° in 
the first embodiment of Yamahara, so that the second direction nc substantially 
coincides with the x-axis in the xz-plane, wherein the angle between the second 
direction nc and the direction normal to the xy-plane, the z-axis, is substantially 90°, 
within the range of 80° to 100°, in order to provide the desired refractive index ellipsoid 
which does not incline with respect to the transparent substrate, and hence the desired 
phase retardation, as taught by Yamahara, and as further evidenced by limura. 

limura teaches a retardation film comprising an optically anisotropic layer 
(birefringent compensator, title, birefringent layer, column 2, lines 8-10), which exhibits 
biaxiality (birefringence layer has a three-dimensional refractive index anisotropy, 
column 4, lines 59-61), having a first direction with a smallest refractive index (the 
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minimum refractive index ny, [direction y] in the birefringent layer face parallel to the 
substrate surface, column 2, lines 16-22), and a second direction with a largest 
refractive index (maximum refractive index nx, direction x, column 2, lines 16-20), 
wherein the second direction x is orthogonal to the z direction which is normal to the xy- 
plane of the support, the angle between the second direction and the direction normal to 
the plane of the support being 90° (direction perpendicular to the x direction in the 
birefringent layer face parallel to the substrate surface is defined as a y direction, and 
the direction perpendicular to both x and y directions is defined as a z direction, column 
5, lines 64-68, and the refractive indexes in these directions are defined as nx, ny and 
nz respectively, column 6, lines 1-2). 

Regarding claim 2, Yamahara teaches that the liquid crystal phase is a biaxial 
liquid crystal phase (positive refractive index anisotropy, column 8, lines 23-25). 

Regarding claim 6, Yamahara fails to teach that the retardation film further 
comprises an alignment film between the transparent support and said at least one 
optically anisotropic layer. 

However, Yamahara teaches that an alignment layer (1 1,14) is used to align the 
liquid crystal in the liquid crystal cell (16, column 8, lines 11-15), and that the liquid 
crystal in the anisotropic layer is treated with an orientation technique (column 8, lines 
25-27). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have used an alignment layer between the transparent 
support and said at least one optically anisotropic layer of the retardation film of 
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Yamahara, to align the liquid crystal in the anisotropic layer of the retardation film in the 
liquid crystal cell of Yamahara, in order to obtain the desired orientation provided by the 
alignment layer, as taught by Yamahara. 

Regarding claim 7, Yamahara teaches that the compound exhibiting the biaxial 
liquid crystal phase is a polymer compound (liquid crystal polymer with a positive 
refractive index anisotropy provided on the support, column 8, lines 21-26). 

Regarding claim 10, Yamahara teaches that the liquid crystal polymer is treated 
with an oblique orientation technique or hybrid orientation (column 8, lines 25-28), which 
means that the at least one optically anisotropic layer, formed from the at least one 
compound exhibiting a liquid crystal phase, is not stretched. 

Regarding claim 11, Yamahara teaches that the retardation film, which is 
elliptically optically-anisotropic (phase difference plate 2 has a refractive index ellipsoid, 
column 8, 28-30), abuts a polarizing film (overlapping plate 4, column 8, lines 19-30, 
Figure 1), to constitute an elliptically polarizing film. 

3. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamahara, as further evidenced by limura, as applied to claims 1-2, 6-7,10-1 1 above, 
and further in view of Ono (US 6,712,896). 

Yamahara, as further evidenced by limura, teaches a retardation film comprising: 
a transparent support positioned in a plane; and at least one optically anisotropic layer 
having a first direction with a smallest refractive index, and a second direction with a 
largest refractive index, wherein said at least one optically anisotropic layer is formed of 
at least one compound exhibiting a liquid crystal phase; said at least one optically 
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anisotropic layer exhibits biaxiality; and the first direction is orthogonal to a direction 
normal to the plane of the transparent support, wherein it would have been obvious to 
one of ordinary skill in the art to have provided an angle between the second direction 
and the direction normal to the plane of the transparent support within the range of 80 to 
100°, as discussed above. Yamahara, as further evidenced by limura, fails teach that 
the biaxial liquid crystal phase is a biaxial nematic liquid crystal phase. 

However, Ono teaches a retardation film (optical compensation film, column 26, 
line 50) which has an optically anisotropic layer on a support, wherein the optically 
anisotropic layer comprises a compound which more preferably exhibits a biaxial 
nematic liquid crystal phase (column 26, lines 55-58). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have used a compound which exhibits a biaxial nematic 
liquid crystal phase in the optically anisotropic layer of the retardation film of Yamahara, 
as further evidenced by limura, in order to provide the desired retardation properties, as 
taught by Ono. 

4. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamahara in view of Ono, as further evidenced by limura as applied to claims 1-3, 6-7, 
10-1 1 above, and further in view of Cannon KK (Derwent abstract of JP 50103485A). 

Yamahara, as further evidenced by limura, teaches a retardation film comprising: 
a transparent support positioned in a plane; and at least one optically anisotropic layer 
having a first direction with a smallest refractive index, and a second direction with a 
largest refractive index, wherein said at least one optically anisotropic layer is formed of 
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at least one compound exhibiting a liquid crystal phase; said at least one optically 
anisotropic layer exhibits biaxiality; and the first direction is orthogonal to a direction 
normal to the plane of the transparent support, wherein an angle between the second 
direction and the direction normal to the plane of the transparent support within the 
range of 80 to 100°, as discussed above. Yamahara, as further evidenced by limura, 
fails teach that fails to teach that the alignment film comprises a polymer having at least 
one of a hydrophobic group and an excluded-volume group. 

However, Cannon KK teaches an alignment film (coated with mol. orientation 
promoting agent, abstract) comprising a polymer having at least one of a hydrophobic 
group and an excluded-volume group (alkali metal salt of the poly(acrylic acid, partial 
ester, abstract) as defined by Applicant's specification (original claims 8-9), wherein the 
ester is the hydrophobic group, and the alkali metal salt group is the excluded-volume 
group. Cannon KK teaches that the polymer (mol. orientation promoting agent) aligns 
nematic liquid crystals vertically with no degradation of the liquid crystal properties and 
hence improves service lifetime for the device (abstract). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have used the polymer of Cannon KK, having at least 
one of a hydrophobic group and an excluded-volume group, as defined by Applicant, in 
the alignment film in the retardation film which is obvious over Yamahara, as further 
evidenced by limura, in order to align liquid crystals with nematic phase vertically with 
no degradation of the liquid crystal properties and hence improve the service lifetime for 
the retardation film of Yamahara, as taught by Cannon KK. 
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5. Claims 8-9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamahara, as further evidenced by limura, as applied to claims 1-2, 6-7,10-1 1 above, 
and further in view of Negoro (US 6,540,940). 

Yamahara, as further evidenced by limura, teaches a retardation film comprising: 
a transparent support positioned in a plane; and at least one optically anisotropic layer 
having a first direction with a smallest refractive index, and a second direction with a 
largest refractive index, wherein said at least one optically anisotropic layer is formed of 
at least one compound exhibiting a liquid crystal phase; said at least one optically 
anisotropic layer exhibits biaxiality; and the first direction is orthogonal to a direction 
normal to the plane of the transparent support, wherein an angle between the second 
direction and the direction normal to the plane of the transparent support within the 
range of 80 to 100°; and wherein the retardation film can further comprise an alignment 
film between the transparent support and said at least one optically anisotropic layer, as 
discussed above. In addition, Yamahara teaches that the liquid crystal in the optically 
anisotropic layer is discotic (column 19, lines 54-60, column 20, lines 60-65). 
Yamahara, as further evidenced by limura, fails to teach that the alignment layer 
comprises a polymer having at least one of a hydrophobic group and an excluded 
volume group, let alone that it comprises a repeating unit represented by Applicant's 
formula (I) and a repeating unit represented by Applicant's formula (II) or (III). 

However, Negoro teaches a retardation film (an optical compensatory sheet) 
comprising: a transparent support (substrate), an alignment film (orientation) layer and 
an optically anisotropic layer compound exhibiting a liquid crystal phase (liquid crystal, 
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column 91 , lines 22-31 ), wherein the alignment film comprises an acrylic copolymer or 
methacrylic copolymer comprising a repeating unit represented by formula (I) of 
Applicant and a repeating unit represented by formula (II) or (III) of Applicant, which is a 
species of the polymer having at least one of a hydrophobic group and an excluded 
volume group, as defined by Applicant (original claim 8 is generic to original claim 9). 
Negoro teaches that the alignment layer is particularly effective in aligning discotic liquid 
crystal, for the purpose of providing a display with a clear image having high contrast 
(column 4, lines 25-35). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, to have used the specific alignment film of Negoro, to 
align the discotic liquid crystal in the retardation film of Yamahara, in order to provide a 
display with a clear image having high contrast, as taught by Negoro. 

Any inquiry concerning this communication should be directed to Sow-Fun Hon 
whose telephone number (571)272-1492. The examiner can normally be reached 
Monday to Friday from 10:00 AM to 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Harold Pyon, can be reached on (571)272-1498. The fax phone number for 
the organization where this application or proceeding is assigned is (571)273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
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Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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